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厦门大学硕士学位论文                                                            ABSTRACT 
ABSTRACT 
It is used the concept of “edge-supported slab” to design the reinforced concrete 
frame-beam-sub-beam-slab structure,  which can not present the coordinated work of 
beams and slabs, cause the large differences of analytical internal force distribution 
(specially internal force of slabs)with actual internal force distribution. Revealing the 
exit problem of the design theory of “edge-supported slab”, researching the 
mechanism of coordinated work of reinforced concrete frame-beam-sub-beam-slab 
structure and improving the analysis method of that are catched much attention by 
engineering. 
Through the nonlinear finite element analysis (ANSYS) numerical simulation reveals the 
problems existing in the “edge-supported slab” design method, explores the basic rule of 
reinforced concrete beam - slab coordination; propose the "space panel method"  to achieve the 
beam and slab of collaborative work analysis method, model design and non-linear finite element 
numerical simulation analysis shows that "space panel method" can reflect the real response of 
reinforced concrete beam and slab of collaborative work. 
Calculation model is a two-way column from 3 x 3 span reinforced concrete frame beam - 
subbeam - slab structure (full scale model), the classification principles and methods of the slats 
are also given in this paper. Nonlinear finite element analysis show that the membrane effect not 
only can improve the bearing capacity of slab, and can improve the bearing capacity of the beam, 
membrane effect on frame beams, frame beams, the influence of the plate there is a difference. On 
the basis of nonlinear finite element numerical simulation analysis presented in this paper, the 
membrane effect coefficient of z, frame beam: side span ζ = 0.6, midspan ζ = 0.45;the 
nonframe beam, side span ζ = 0.85, midspan ζ = 0.45;slab: supported by 
main-beams,the negative bending moment z = 0.85, the rest part ζ = 0.45. To 
investigate membrane effect of interaction between the layers, the paper also analyzes 
a two layers of the 3 x 3 across the frame beam - subbeam - slab structure, through the 
contrast between the layers of beam slab reinforcement stress, that between the layers 














厦门大学硕士学位论文                                                            ABSTRACT 
On the basis of above analysis, the “space panel method" compared to  “edge-supported 
slab”  design concept can be more realistic response the reinforced concrete beam slab 
coordinated work. 
Keywords: coordinated work of beams and slabs; Nonlinear finite element analysis; 
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（1）当长边与短边长度之比不大于于 2.0 时，应按双向板计算； 


















































































nlqlM =                       (式1.1) 
3. 临界截面的弯矩分配 
内跨的总弯矩可按下列比例在正、负临界弯曲截面之间进行分配： 
负设计弯矩    MU＝0.65M0 





































表 1.1 静力弯矩 M0 在端跨的正、负弯矩分配系数 
  





束 无边梁 有边梁 
内负弯矩 0.75 0.7 0.7 0.7 0.65 
正弯矩 0.63 0.57 0.52 0.5 0.35 

















=α                      (式1.2) 
























































表 1.2 柱上板带临界截面分配到总弯矩的百分率 
  
l2/l1 
0.5 1 2 
内负弯矩 
α1l2/l1＝0 75 75 75 
α1l2/l1≥1.0 90 75 45 
外负弯矩 
α1l2/l1＝0 
βt＝0 100 100 100 
βt≥2.5 75 75 75 
α1l2/l1≥1.0 
βt＝0 100 100 100 
βt≥2.5 90 75 45 
正弯矩 
α1l2/l1＝0 60 60 60 




















则还有更通用的方法。Peabody 在 1948 年提出了一个方法[13]，并作为弹性分析
设计引入了随后的 ACI 规范版本。六十年代在 Illinois 大学进行研究的基础上，
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